WORKINGIGRE




Outline

Motivation for Transformative Vertical Flight (TVF)
Roadmap development

TVF Roadmap Development Process
Roadmap Status Update
Summary of Working Group Deliverables

9/25/2017 Transformational Vertical Flight Working Groups 2



Motivation for TVF Roadmap developmen NA

A community of Aerospace professionals ranging from
technologistto business entrepreneurs recognized that
emerging technologies can transform @mnsportationby
enabling a vision for new aviation systems that:

A Provide greater operational flexibility

A Improve user convenience

A Doesnot degrade the environment

A Enhance air transportation services

To engage stakeholder sup||oor_t there needs to be a compelling
story that articulates how all critical elements necessary to
achieve acceptance of a TVF visionbaladdressed:

A Operational Concepts

A Technology Challenges

A Business Opportunities

A Regulatory Environment

A TVF Roadmap can be a valuable tool to tell this story
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Critical Elements of an Integrated Roadmap

What ¢ How¢ Who ¢ Why

Technology

Operational Concepts
AAddresses Stakeholders need
Aldentifies market opportunities

AEstablishes market feasibility

AEnables the Operational Conceptg

APromotes Stakeholders confidenc

D

ASets Technology requirement

Market
AsSatisfy Stakeholders needs
AJudge technology performance

[}

AJustify the Operational Concept

Stakeholders
AProvide Operational Concepts ne
ARequire technology creditability
ACreate the markets
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What is driving TVF?

Theenvisionedransformation of air transportation is
being driven by the convergence of:
A Emerging Technologies
- Automated/Autonomous Systems
- Electric Propulsion and airframe integration
- New types of energy storage systems
A Societal demands
- Affordable onrdemand air mobility
- Relief from ground and air traffic congestion
A Business opportunities
- Urban and regional air taxi services
- Manufacture of new vehicle types and systems
A Possible relaxation to some operational constraints
- Alternatives/better utilization of existing infrastructure
- Enhanced air traffic management (ATM) systems/practices

Not an exhaustive list.
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TVF Roadmap Development Process

1.
2.

Engage the Aerospace community to determine inte(egt Workshop 1)

|dentify the What¢ How¢ Who ¢ Why: (TVF Workshop 2)
A Operational Concepts

A Technology

A Business Opportunities

A Regulatory Frameworks

Collected suggested activities and timeframes needed to enable new
capabilities and systentsvF Workshop 3)

Defined a mission oriented TVF Roadmap architecture

Establish Working Groups (WGSs) to vet proposed activities through
frequent virtual meetinggTraining at TVF Workshop 4)

Assemble WG products into a Roadmap that is updated and released

annually for TVF advoca@yF Workshop 5, Jan-28, San Francisco)
www.vtol.org/aeromechanics
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http://www.vtol.org/aeromechanics

Summary of AHS/AIAA/SAE/NASA Transforme

Vertical Flight (TVF) Workshops

Workshop 1: August 20IdWashington DC,

A Identified the existence of a multtisciplined community interested iTVF
A Establishedh consensus that further collaborations were warranted

Workshop 2 August 201% NASAAmes Moffett Field, CA *

A Assembled a community of interest tadvocate for TVF development
A Identified high-level TVF requirements for th&/hat ¢ How ¢ Who ¢ Why
A Initiated TVF Roadmap development

Workshop 3 September2016,¢ Hartford, CT **

A Inform participants about developments in transformative flight design configurations,
operational concepts, technology, market opportunities, and regulatagvironment

~ ~ 7 ~ ~

compelling TVRdvocacystory for stakeholder buyin
Workshop4: June 2017 Denver, CO*

A Formed four mission oriented roadmap development Working Groups
A Breakout session to practice WG processes

*  https://nari.arc.nasa.gov/tvf
** www.vtol.org/transformative
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https://nari.arc.nasa.gov/tvf
http://www.vtol.org/transformative

Roadmap Status Update

Workshop 3 participants identified over a hundred
activities needed to realize a transformed air
transportation system

The activities have been integrated into a roadmap

organized around four core mission elements and thirty
topic subelements

A PrivateRecreational Vehicles

A Commercial Intracity (Short range 5 ¢ 75miles)

A Commercialnter-city (Longer range- 9 ¢ 150miles)

A Public Services (Medical, fire, disaster, enforcement)

Working Groups (WGs) have been established for each
mission element

A Currently 31 WG members (seeking more)
AWG websitenttps:// nari.arc.nasa.gov/wghome
A Created WG virtual meeting spac¢gtps:// ac.arc.nasa.gov/tvf
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https://nari.arc.nasa.gov/wghome
https://ac.arc.nasa.gov/tvf

Summary of Working Group Deliverables NA

Consensus definition/description for Roadmap activities
A Develop concise activity definition title
A Write a paragraph description that identifies dependencies
- What precursor activities are enablers
-2 KFd RSLISYRa 2y GKS | OUA@AGE
A Assess the validity of the expected timing
WSO2YOAfS UKS | OUAQAGE RS-
AWG leads serve as integroup liaison
.S LINBSLI NBER NBLR2NI 20¢F K¢
Workshop 5, Jan 180, SarfFrancisco, CA
A Reasonable progress, not a finished roadmap
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Reference materials

Download a copy of:

ARoadmap Version 5.2
AMission Element Topic Relevance Matrix Version 1.2.1

https://nari.arc.nasa.gov/tviroadmapmaitrix

ldentify a couple of activities you would like to
discuss In the breakout session
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https://nari.arc.nasa.gov/tvf-roadmap-matrix

Backup Charts

Backup Charts

Roadmap Mission Elemenfiopic Relevance Matrix
Unvetted Roadmap Charts
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Mission Element Topic Relevance Matrix
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